Effect of neuroprotective drugs on gene expression in G93A/SOD1 mice.
Gene expression analysis is a powerful tool that has been used to define the pathological processes underlying many diseases. Several laboratories, including our own, have used this approach to identify molecular abnormalities in the G93A/SOD1 mouse, an animal model of amyotrophic lateral sclerosis (ALS). Here, we report the results of analysis of an expanded panel of genes throughout the entire lifetime in the spinal cord of these animals. In addition to upregulation of microglia/neuroinflammatory genes identified previously, we observed upregulation of metallothionein-I and -II (MT-I, MT-II). MT-I and MT-II play an important role in disposition of zinc ion, and other studies have also indicated their levels are altered in development of motor neuron disease in these animals. We also analyzed the effect on these expression profiles of several candidate drugs that have been shown to have neuroprotective effects in vivo or in vitro. That is, we asked whether administration to the G93A/SOD1 mice of any of these drugs could reverse the alterations in gene expression patterns that occur as the animals develop. The mice were given daily doses of these drugs when they were 9-11 weeks old, at a stage early in development of motor neuron disease, continuing for 5 weeks, at which time they were sacrificed. Treatment of the mice with l-carnosine, a dipeptide that scavenges free radicals and chelates zinc, did not affect expression of any of the genes altered in these animals. However, it did upregulate 3 genes unaffected by the presence of the G93A/SOD1 mutation: glial fibrillary acidic protein (GFAP), stroma-derived factor-1 (SDF-1), and excitatory amino acid transporter-2 (EAAT2). In contrast, metallothionein-III (MT-III) was downregulated. Treatment of the animals with baicalein, an herbal extract with anti-inflammatory and numerous other effects, downregulated the microglia markers CD68, CD80, and CD86, all of which were upregulated in untreated mutant animals. Baicalein treatment also downregulated tumor necrosis factor receptor (TNFRp55) and upregulated noninducible nitric oxide synthase (nNOS) and glutamine synthase (GS). These 3 genes were unaffected by the presence of the G93A mutation. We discuss the implication of these results for testing the effects of these and other candidate drugs in mutant SOD1 mice.